This study aims to investigate the short-run and long-run relationship between economic variables and the unemployment rate in South Asian countries. A panel vector error correction model is used to establish the long-run and the short-run relationship between the unemployment rate and the selected economic variables. Data were collected from WDI, WGI, and FDSD for the years 1994-2016. In order to determine the direction of the relationship, the Granger causality test was used. Impulse response functions (IRFs) and forecast error variance decomposition were used to assess the stability of the relationship between the unemployment rate and economic variables over time. The finding of the study showed a negative and significant relationship at the 5% level of significance between governance, internet users, mobile cellular subscriptions, fixed broadband subscriptions, and human capital and the unemployment rate of South Asian economies. On the other hand, financial activity (credit) and population growth had a positive and significant relationship with the unemployment rate. Finally, the Granger causality test showed bidirectional causality between governance and unemployment rate, while internet users and fixed broadband subscriptions showed unidirectional causality with the unemployment rate; furthermore, population growth, financial activity (credit), mobile cellular subscriptions, and human capital showed no causality in the short run.
Introduction
Governance is concerned with decision making, and it is a procedure through which these decisions can be implemented. Governance can be implemented in several perspectives and sectors, i.e., corporate sector governance, governance at the international level, governance at the national level, and local governance. While in case of governance study researcher's emphasiseon formal and also informal actors participated in decision making and also involved in the implementation of these decisions United Nations Economic and Social Commission for Asia and the Pacific (UNESCAP).
Good governance can be defined as the practice of economic, governmental and administrative powers to improve the living standards of the general public. It also utilizes the state's resources optimally for the betterment of the general public. Good governance has multiple indicators but six main indicators, i.e., 1) control of corruption, 2) regulatory quality, 3) political stability, 4) violence and accountability, 5) government effectiveness, and 6) rule of law.
When it comes to measures in respect to for the most part the actual quality related with management, the amount of administration tips have been created, for instance the whole world Bank's Around the world Governance Signals ('WGI') [Kaufmann et al., 2009] . Typically, the world financial institutions get positioning countries around the world together with deference to six features of amazingly incredible management.
These six indicators of governance are as follows: (1) Control of Corruption: reflects on the extent to which public power is exercised for private purposes, including both the minor and the largest forms of corruption, and the "capture" of the state by elites and private interests.
(2) Government Effectiveness: reflects on the excellence of public services, the excellence of the community service and its amount of independence from governmental pressures, the excellence of policy implementation and development, and the reliability of the government's guarantee to these policies. (3) Political Stability and Absence of Violence/Terrorism: measure perceptions of the possibility of political instability and/or politically motivated violence, including terrorism. (4) Regulatory Quality: reflects perceptions of the government's ability to implement sound policies and regulations that enable and promote private sector development. (5) Rule of Law: the impact and authority of rules on the society where all the members of the society are considered equally. In other words, it reflects opinions on the extent to which agents trust and abide by rules and, in particular, on the quality of contract performance, property rights, the police, and the courts and on the risk of crime and violence. (6) Voice and Accountability: Voice and accountability is the six and last indicator of the government that represents that a citizen of any country can participate in the selection of the government through electoral or non-electoral procedures; he or she is also involved in selecting free media and is independent to present his or her expressions.
The governance situation is very poor in South Asia compared to other countries because the statistics and numeric score values observed are below zero. One major reason for bad governance in these countries is that these countries' governments have complete control over media. Owing to these circumstances, there is a lack of freedom of expression [Bannaga et al., 2013] . It has been observed that different aspects and variables impact on unemployment such as FDI, population growth, inflation, corruption, and health [Sharif Razavian et al., 2014] . Similarly, traditional variables are also used in the previous studies, but we did not find any evidence in the previous research on South Asian countries by adding this variable set on which this research article is based on governance, human capital, financial activity (credit). ICT variables, i.e., internet user subscriptions furthermore, fixed broadband subscribers, population growth, mobile cellular subscribers as repressors and unemployment as a regressed. Governance is always ignored while researching on the unemployment issue, but it is a dominant and a major indicator that can influence the increase or decrease in the unemployment rate.
Significance of the study
The main objective of this research was to understand that South Asian and other developing countries are suffering from unemployment issue due to poor governance. According to the International Labor Organization, the total number of people older than 18 years who want to do some job for getting finance and are not able to get any job are said to be in unemployment. The total world population has exceeded 7.1 billion and 1.2 billion people are suffering from unemployment in developing countries. This ratio is 40% of the total world's population [World Bank Group, 2014] . The relationship between governance and unemployment is complex and needs to be studied in a detailed manner. There is an absence of literature that strongly interfaces good governance to unemployment; the fundamental work in this regard is Farid [2015] . This work locates a solid relationship between good governance and improving external debt situation by a Pakistan time series analysis. However, there is no research related to governance and unemployment in the context of South Asian countries.
Rationale of the study
The whole world population exceeds 7.1 billion, with 1.2 billion youths unemployed who aged from 15 to 25 years mainly in developing countries. It is 40% of the total world's unemployed ratio. Government works as a bridge between policymaking and practice to reduce the unemployment ratio in youths. Because unemployment barriers need to be removed or reduced for country's development, political participation is necessary [World Bank Group, 2014] . The International Labor Organization investigated that the level of unemployment was 13.1% in 2016 and 12.9% in 2015. Hence, bad institutional quality is a major hurdle in the way of development and progress. All indicators of governance are essential to ensure sustainable growth. Unfortunately, no country in South Asia is good in the sense of domestic governance [Chowdhury, 2017] .
Research objective
The present study, examine the relationship between modeled independent variables and unemployment for the years 1994-2016 in South Asian countries. It's an emphasis on the unemployment rate that either proposed variables relationship with unemployment is significant or not.
The objectives of this study were as follows: (1) Examine the short-run and the long-run relationship between unemployment and other selected variables.
(2) Determination of how much forecast error variance of the independent variable can be described by exogenous shocks independent variable? (3) Investigate the direction of causality between the unemployment and economic variables. (4) Investigate the impact of the relationship between dependent variables in South Asian countries. (5) Investigate some policy implications for South Asian countries in view of the findings of this study.
Research questions
These variables were chosen because they are mostly utilized in the literature to investigate the relationship between the unemployment rate and economic activity.
Thus, the main research questions have been developed and defined as follows: (1) What are the internal and external driving forces behind the unemployment rate in the aggregate economic activity of South Asian countries? (2) What is the relative contribution of internal and external shocks in the unemployment rate?
(3) What is the direction of causality among internal & external shocks and unemployment rate? (4) How do internal and external shocks affect the unemployment rate in a forecasted period?
Sub-research questions for the study
(1) What type of relationship exists between internal shocks -governance, financial activity, human capital, population growth, internet users, mobile cellular subscriptions, and fixed broadband subscriptions -and the unemployment rate in South Asian countries?
(2) What type of relationship exists between external shocks -governance, financial activity, human capital, population growth, internet users, mobile cellular subscriptions, and fixed broadband subscriptions -and the unemployment rate in South Asian countries? (3) What is the relative contribution of internal shocks to the unemployment rate in South Asian countries? (4) What is the relative contribution of external shocks to the unemployment rate in South Asian countries? (5) Is there a long-run/short-run relationship between internal sources and the unemployment rate in South Asian countries? (6) Is there a long-run/short-run relationship between external sources and the unemployment rate in South Asian countries? (7) What is the direction of causality between external sources and the unemployment rate in South Asian countries? (8) What is the direction of causality between internal sources and the unemployment rate in South Asian countries?
2 Literature Review
Related studies
The concept of governance has been debated in recent years by the researchers. Governance is linked to development and economic growth. Economic growth is the main concern of the general public in the time of stability and in the time of crisis. Kaufmann et al. [2002] investigated positive relationship among per capita income and good governance in the case of developing and also developed countries. Chatterjee et al. [2006] explored that poor institutional quality and the economic resources, as well as state's capital assets, are accumulated in a few hands, which results in poverty and poor economic growth. Dollar and Kraay [2000] explored that the highest implementation of rule of law leads to a positive and significant impact on poverty reduction. Christiansen et al. [2012] noticed poverty reduction in those countries where there is an improvement in economic policies with the improvement in governance. Ahmed [2001] found that bad governance is a significant problem in the South Asian countries, which has a link with the insignificant implication of poverty reduction policies.
The impact of information and communication technology (ICT) on employment or unemployment has been considerable and an interesting topic in the literature nowadays. A On the last two centuries, the Middle East and North African (MENA) countries have practiced using extensive use of the latest technology and other communication gadgets such as high-speed computers and the latest mobile phones. For instance, mobile cellular subscriptions are more than 100% in the Middle East and South African countries. Furthermore, MENA countries were observed to have the highest number of internet users compared to other countries.
On the other hand, the MENA countries have the highest number of the youth population, which is recorded as 40% of the total population. However, the young generation could be more skillful and talented, but they are facing unemployment challenges in all the states of MENA. According to International Labor Organization, unemployment in MENA is around 24 percent, which is twice the worldwide average.
The government can implement the development of ICT while making policy to reduce unemployment. Thompson and Garbacz [2015] explored that mobile broadband subscriptions have a negative significant impact on unemployment and economic growth than fixed broadband subscriptions, because people can use mobile applications on their cells and can easily get an online shopping opportunity. Bojnec and Fertoe [2009] argued that mobile broadband subscriptions influence workforce reduction. In other words, the increase in mobile broadband subscription decreases workforce efficiency.
Some studies have investigated how industrial and firm-level outputs are affected by the broadband subscription [Holt and Jamison, 2009] . A theme of this study is that broadband subscription boosts up the entrepreneurial activities and opens new doors for business and innovations, because more usage of technology reduces the cost, improves the working efficiency, and increases the output level.
A special kind of financial activity is most beneficial for the households and industrial sector [Han et al., 2009] . Organized operation of financial activity is strongly associated with the development of the financial system and economic growth [Gatti, 2012] .
High birth and death rates are associated with growth rates. As a result, the timing and components of population growth are important in the economic development process. Dao [2012] found that the growth rate of GDP depends on population growth and growth. mortality rate and if the rate of population growth is less than 1.2% per year. The dependence of the growth rate on the rate of growth and the rate of growth of population growth depend on the rate of growth, the mortality rate and the rate of growth.
Hypothesis
H1: governance has a significant effect on unemployment in the case of South Asian countries. H2: internet users has a significant effect on unemployment in the case of South Asian countries. H3: mobile cellular has a significant effect on unemployment in the case of South Asian countries. H4: fixed broadband has a significant effect on unemployment in the case of South Asian countries. H5: human capital has a significant effect on unemployment in the case of South Asian countries. H6: financial activity (credit) has a significant effect on unemployment in the case of South Asian countries. H7: population growth has a significant effect on unemployment in the case of South Asian countries.
Methodology

Conceptual framework
This study emphasizes on some major factors such as governance, population growth, internet users, mobile cellular subscriptions, fixed broadband subscriptions, human capital, and financial activity that can affect the unemployment rate in South Asian countries. By utilizing the above variables, a conceptual framework is defined, which is given in Figure 1 . 
Variables and data source
Governance (GOV), population growth (POP), internet users (IU), mobile cellular subscriptions (MCS), fixed broadband subscriptions (FBS), human capital (HC) and financial activity (FA), and unemployment are being utilized as variables in the present study. This study is based on panel data, for the time period 1994-2016. The functional form of the model is as follows:
f UE = (GOV,POP, IU, MCS, FBS, HC, FA)
Econometric methodology
The study applied advance econometric estimation technique, which is specifically used for panel data, known as vector error correction model (VECM); this study tested the long-run association between modeled economic variables and the unemployment rate for South Asian countries, i.e., Afghanistan, Bangladesh, Bhutan, India, Nepal, Pakistan, and Srilanka.
where UE = unemployment rate, Gov = governance, Pop = population growth, IU = internet users, Fbs = fixed broadband subscriptions, Mbs = mobile cellular subscriptions, FA = financial activity, HC = human capital, i = countries in the panel, and t = time duration or period.
Panel unit root tests
By involving overall literature, the empirical estimation starts with the estimation of the stationarity property by incorporating modeled variables into the econometric model. The unit root test is very important in case of time series and panel data because if data will not be tested for the stationarity, results may be spurious, which means results will present spurious relationship among variables. 
Optimal lags selection
An important step in model constructing is the choice regarding the lag order. In this paper, we use the most commonly used lag-order determination criteria to choose the lag order, such as AIC and SIC. As indicated by , selection of less lag perhaps leads to loss of the valuable data, whilst an extreme number regarding lags overfits the model.
Vector auto regression
This study uses the vector auto regression (VAR) model. This model is selected on the basis of the association among the selected variables. The VAR display has some great attributes. The econometrician does not need to stress over the factors that are endogenous or exogenous, and the forecasts obtained from this model is realistic than others. Several researchers The VAR model equation is as follows: where γ t = UE over time t, γ t−1 = lagged value of unemployment rate, x t−r = lagged economic variables, and ε t = white noise vector over time t.
Panel cointegration
After testing unit root panel, cointegration should take place. Cointegration predicts the existence or inexistence of long-run association between variables. If cointegration is found, then it means that modeled variables will move together in the long term. There are two tests used for testing cointegration. In the present study, both kinds of test have been utilized, i.e., the residual-based cointegration test is also called Kao integration test.
The current study utilized a unit root test that showed that all modeled variables are stationary on the first difference; according to the unit root property, order of integration of all variables is 1 (I).
In case the order of integration of all variables is 1 (I), we used Kao and Johansen cointegration tests in the panel data context and illustrated a model as follows:
(3.6)
Panel VECM
To recognize the direction of the short-run and long-run causality, we considered VECM. VECM is the extensive form of error correction term. VECM is used when there are two or more than two variables in the model that are stationary on the first difference. All modeled variables are considered to remain endogenous in the VECM technique.
The VECM equation for eight variables can be composed as follows:
where μ it = random errors, ECT t-1 = integrating vectors, λ = adjustment coefficient for disequilibrium in the last year, α = speed adjustment coefficient regarding the long-run correction term, and β = individual variables' coefficient in the error correction term.
Impulse response
Impulse response is a graphic illustration regarding forecasting and can be analyzed using the VAR model. IRF quantifies the effect over time of each variable. Investigation of the behavior of one variable due to a change in other variable is the main function of the IRF.
This study uses the IRF for 10 years (2016) (2017) (2018) (2019) (2020) (2021) (2022) (2023) (2024) (2025) (2026) , which is given as follows:
where, Υ t = UE at time t, Χ t = each variable selected in this study at time t, Υ t+s = s-step ahead UE, and ε t = white noise vector at time t.
Variance decomposition
This study investigates variance decomposition for ten years from 2016 to 2026. The equation of variance decomposition used in this study is taken from Campbell and Ammer [1993] and is given as follows: here, Y t = UE at time t, Χ jt = remaining variable over time t, Y t + п = n-step forward forecast error for UE, ε yt = white noise vector for the UE at time t, εΧ jt = white noise vector for each variable at time t, and σ 2 = variance of a variable.
Granger causality test
In economics, it is vital to figure out whether an economic variable would help forecast another variable. Determination of the causal direction of variables and short-run impact of relationship can be analyzed by the approach given by Granger [1969] and Sims [1972] . According to Granger [1969] , the definition of causality is "X is a granger cause of Y". If variable Y t stays expected through the use of the previous terms regarding a variable X t , then it can be said that X t brings in relation to Y t .
where, Y t = UE at time t, Χ t−j , Χ t−m = UE lags, Χ t = other selected variables at time t, Χ t−p , Χ t−s = other selected variables' lags, and ε1t, ε2t = white noise vector for time t.
Methodology flow chart 4 Empirical Findings
Descriptive Statistics
Descriptive statistics give the basic summaries of the data of the variables under consideration. These statistics are used to describe the characteristics of data. Table 2 shows the results of the descriptive statistic in detail.
Unit root of series
To test stationarity of series
Series Integrated at same order Johansen Co-Integration
For long run
VECM Model
For long run and short run causality Table 2 represents the detailed investigation of the variables, which includes 161 observations from 1994 to 2016. It can be seen that the mean value of unemployment is 4.48 with a standard deviation (SD) of 2.70 and maximum and minimum values of 13.03 and 0.65, respectively. The calculated statistics of Jarque-Bera and corresponding p-values are used for testing the normality assumption. It demonstrates that the residuals of all variable are not normally distributed. The null hypothesis of the normality test is that residuals are normally distributed, while the probability value is more than 5%. Subsequently, we acknowledge the alternative hypothesis that residuals are not normally distributed, and still, we can accept the model.
The mean value of the population growth is −0.02 with an SD of 0.21 and maximum as well as minimum values of 0.95 and −1.05, respectively. The average value of governance is 0.00, with an SD of 0.24. Furthermore, internet users, mobile cellular subscriptions, fixed broadband subscriptions, financial activity, and human capital have average values of −0.07, 26.04, 1.05, −0.00, and 40.14 with SD values of 3.78, 32.52, 1.67, 23.98, and 1.48, respectively. Table 3 confirms the outcomes of stationarity. In the present study, two types of unit root test are used to test the stationarity of modeled variables. Checking the stationarity of the variables is very important before any other test. LLC represents the null hypothesis that there is a unit root [Levin et al., 2002] . Checking the stationarity of the variables is very essential to avoid the spurious results. In the abovementioned tables, it has been found that on the level, not nay variable found stationary while variables are stationary on the first difference. So, all modeled variables are stationary on the first difference. In the next step, we will check and apply another methodology on the basis of data stationarity. 
Panel unit root results
Optimal lag selection
For optimal lag determination, the use of a large number of variables in the analysis might lead to errors in the result. On the other hand, if we use fewer variables in our study, then some important information can be left. By theory and experience, one can select the optimal lag length, but there are certain criteria such as BIC, AIC, and HQIC, which help determine the lag length. Table 6 exhibits the aftereffects of optimal lags. We have chosen the value of 3 as the ideal lag based on AIC. Table 4 shows the results of the optimal delays. The optimal selection of delays is a delicate task because if we include too many delays in the model, this could lead to an error in the forecasts, while if we add too few delays, it will lead to irrelevant information. Experience, knowledge, and theory are the best ways to select optimal delays, but there are information criteria procedures that can be selected by optimal delays. There are three commonly used information criteria, namely, SBIC, AIC, and HQIC. This study selects two optimal delays based on AIC. In addition, since the criterion generally suggests two as the optimal length of delays, we will, therefore, conduct the study on hand with two optimal delays.
Johansen cointegration test
To investigate the relationship between non-stationarity variables, the cointegration technique is used. In this study, we have used the Johansen cointegration test. The Johansen test takes into account more than one cointegrating relationship. If the sample size is too little, then the outcomes would not be reliable and auto regressive distributed lags (ARDLs) can be used. We can determine the relationship among variables through the trace test and maximum eigenvalue test. If the variables are stationary and cointegrated, then the VECM should be preferred. Table 5 demonstrates the null hypothesis of no cointegrating vector for 1-7 cointegrated vectors, under the trace and eigenvalue tests. The null hypothesis in the case of none means there are no cointegration equations (CEs). The discovery of the cointegration test suggested six CEs based on the trace test and seven CEs based on the max-Eigen test. Table 6 presents the result of Kao's cointegration test. This test is used to check the cointegration. If the null hypothesis will reject with no cointegration, then the value of probability will be consistent. A total of two cointegration tests were applied in this study. The VECM was applied on panel data to investigate the longrun and short-run relationship among variables.
Kao residual cointegration test
Long-run relationship of VECM
VECM is a settled model that consolidates the long-run equilibrium relationship between no stationary variables, i.e., I (1) and their short-run adjustment behavior. Short-run part of the VECM reflects adjustments of model variables that are required to keep up their long-run equilibrium relationship, which is stationary. VAR/VECM is preferred over conventional simultaneous equations models. One might say that the latter recognizes variables among two distinct groups, independent and dependent, while the previous treats all variables in a similar balance, i.e., every one of them are expected to be endogenous. VAR/VECM are overparameterized, and in this way, all coefficient assessments may not show up statistically significant. Coefficient estimates over the long-run part of the VECM and the short-run change parameters are required to be statistically significant.
All the variables under consideration in this study are stationary at first difference and they have the long-term cointegration. VECM is a fitted model to investigate whether there exists a longrun and a short-run relationship among the variables or not. Table 7 demonstrates long-run results of vector error correction model. While interpreting VECM results, we have to reverse the signs of our coefficients in order to make the equation equal to zero. So, in the first equation, the coefficient sign is as it is, while in the second one, signs are reversed. Null hypothesis: There is no cointegration. Table 7 reports long-run coefficients, standard errors, and t-values for VECM. The coefficient of ECT (a) can be interpreted as the rate of shock convergence in the current period toward the equilibrium in the next period. In other words, CointEq1 tells us the velocity of adjustment, the rate through which our dependent variable returns back toward equilibrium, due to an exogenous shock. The error correction term must be negative and significant; negative sign shows movement of dependent variable toward equilibrium, while a positive sign indicates movement of dependent variable away from equilibrium. This value must lie between 0 and −1, where 0 indicates no adjustment, while −1 represents 100% adjustment. Our results show a value of −0.07, which means 7% speed of adjustment of the dependent variable can move toward equilibrium in one year from now.
The findings of a study show that financial activity and unemployment rate have a positive and significant association in the long run at 5% level of significance; financial activity coefficient value shows that if we increase one unit in financial activity, unemployment rate increases by 0.620559 units. This is in line with the findings of Ordine and Rose [2009] , Han et al. [2009] , and Pagano and Pica [2012] . The population growth also has a significant and positive long-run relationship with the unemployment rate; if we increase one unit of population in the response, unemployment increases by 0.802420 units in the South Asian countries.
In addition, fixed broadband subscriptions have a negative and significant association with the dependent variable; if we increase one unit in fixed broadband subscriptions, in this response, unemployment will decrease by −0.531762 units. Furthermore, the finding of the study at hand confirms claims of Holt and Jamison [2009] and Grimes et al. [2012] that fixed broadband subscriptions affect unemployment negatively. Moreover, the outcome of the study offering a negative and significant relationship between governance and unemployment means that if we improve governance by one unit, in response, there will be a decrease of −0.526023 units in unemployment [Christiansen et al., 2012; Chatterjee et al., 2006; Resnick and Birner, 2006 ].
On the other hand, internet users and unemployment have a significant and negative association: one unit increase in internet users will become a decrease of −0.334496 units in the unemployment rate. The study is in line with Legrain et al. [2015] . Human capital and mobile cellular subscriptions also have a negative and significant relationship with the unemployment rate in the long run as one unit increase in human capital will decrease −0.450647 units in the unemployment rate. The study is in line with Bashir et al. [2012] . The mobile cellular subscription also has a negative and significant effect on the unemployment rate because of the coefficient value as one unit change in a mobile cellular subscription will decline −0.127821 units in the unemployment rate. The study is in line with Bojnec and Fertoe [2009] and Thompson and Garbacz [2015] . All proposed variables have a significant but negative and positive type of effects on the dependent variable in the long run for emerging economies. Table 7 indicates other necessary statistics, Moreover, R-square value of 0.64 shows that 64% variation in independent variable is due to projected explanatory variables, while 36% variation is due to other variables that are not included in the model. F-statistic with 2.53 value indicates that the overall model is good. 
Short run Granger causality test
Causality is the association between cause and effect. For finding this association, the study uses Granger causality test. This causality shows that one variable can help to forecast the other variable. There can be two sorts of causality relationship between variables, i.e., bidirectional causality and unidirectional causality. Cause is an independent variable, while Effect is a Dependent Variable. In Cause-Effect relationship, we will always test sufficient condition, to begin with. If a necessary condition is available, then it implies that the fundamental condition will naturally be available. In bidirectional causality, Cause variable causes Effect variable, and likewise, Effect variable causes Cause variable. This implies both responses can occur at the same time.
After the VECM model, the Granger causality test is utilized to determine the direction of the variables and the GDP of Pakistan. Table 8 summarizes the results. Table 8 shows that there is a unidirectional, bidirectional, and no causality running between the proposed variables in the short run, implying that some variables do Granger cause to unemployment. The results of Granger causality between unemployment (UE) and governance (GOV) in thedeveloping economies are presented in the above given table. There is a unidirectional causality running between internet users (IU), fixed broadband subscriptions (FBS), and the unemployment rate in the short run; this implies that IU and FBS do Granger cause to UE. Meanwhile, no causality was found between population growth (POP), human capital (HC), mobile cellular subscriptions (MCS), and financial activity (FA) in the short run.
Impulse response function
IRF of a dynamic framework is its outcome when given a brief information signal, called an impulse. Generally, an impulse response refers to the response of any dynamic framework in the response to some outer change. Using generalized decomposition on a VAR model with ordering, i.e., unemployment rate, governance, population growth, internet users, mobile cellular subscriptions, fixed broadband subscriptions, human capital, and financial activity, authors calculate the following IRFs for emerging and growth leading economies' unemployment rate. Response to Generalized One S.D. Innovations Figure 3 . Impulse Response Function: Response to Generalized 1 SD Innovations. SD, standard deviation. Figure 3 indicates the results of the IRF. To interpret the IRFs, one needs to clearly understand what impulse response is. The impulse response is actually showing the response of one variable to the shocks in other variables. The shocks and impulse are measured to changes in variables in SD values. Like, it is to find out if one variable changes by 1 unit of SD, how much change occurs in the response variables. Then, this response is taken over time, and if the response comes back to the horizontal/zero line, one can say that the response is temporal and will subside in the given time periods that take the response to come to zero line. If the response deviates from zero line, we can comment that the impulse has a nonconvergent and nontemporal response to the shock. It can be related to theory by seeing if some policy shocks produce temporary effects or a longer and accumulating effect adding up over time and changing the pattern of the economic changes. These responses are graphically represented in Figure 3 .
Forecast error variance decomposition
Variance decomposition is a short-run dynamic examination that can draw inferences about the short-run causality between the UE and the economic variables from the VAR models. Variance decomposition decides the amount of the forecast error variance of each variable as expected to their "own" shocks, instead of the shocks to the other variables in the system. Table 11 shows the results for variance decompositions on a logarithmic scale. Table 9 shows the results of the decomposition results of the variance. Variance decomposition is an econometric technique introduced for the first time by Sims [1980] , often applied to VAR models. The main purpose of this technique is forecasting. With the help of variance decomposition analysis, an economist may observe that the magnitude of the forecast error variance for each of the variables can be explained by exogenous shocks to the other variables. Table 9 presents this in the first period; Unemployment (UE) in emerging economies and fast-growing economies attributes 100% of its changes to its own shock, not to any economic variables.
However, in the second period, forecast error for UE attributes to 0.25% governance and 0.02% due to the population. The third fluctuation period encounters a slight change because variation in UE is not only due to governance (0.26%) and population (1.98%) but also due to human capital (0.69%). Variance in the period 4 in unemployment is 84% due to UE's own shock, while 1.27% is due to governance, 0.25% is due to population, 6.26% is due to internet users, 0.20% is due to mobile cellular subscriptions, 6.39 is due to financial activity, 0.82% is due to human capital, and 0.31 is due to fixed broadband subscriptions. In the period 5, maximum fluctuation in UE is due to its own shock (77%), while 1.46% is due to governance, 0.18% is due to population, 4.64% is due to internet users, 0.31% is due to mobile cellular subscriptions, 14.02 is due to financial activity, 1.02% is due to human capital, and 0.73 is due to fixed broadband subscriptions. From the period 5 to 10 tracks the perceived pattern, Where the difference in UE because of its own shock declining gradually, yet fluctuation into UE because of financial activity increases till period 7 and after period seven changes in UE diminishes because of population increase due to the time period under study. 
Model stability test
If the evaluated VAR and VECM are stable, then all the coefficients must be less than 1, i.e., inside the unit circle; otherwise, certain results are not valid. Figure 4 illustrates this condition. We can draw the right conclusion from IRFs and forecast-error variance decompositions (FEVDs) if our VAR model is stable, and it is a basic assumption of the VAR model that the model must be stable. In the above graph of AR roots, all the dots are within the circle, and it is a rule of thumb that if dots remains within the circle, VAR model is treated as stable; hence, we can rely on the output of IRFs and FEVDs.
In Figure 4 , all the dots inside the circle are regarded as stable.
Diagnostic tests
To examine the robustness of the selected model, this work utilizes necessary diagnostic tests, which are as follows. Table 10 represents that autocorrelation or serial correlation is the relationship of a signal with itself at various points of time. It is the likeness between the observations as a function of the time lag between them. Table 10 speaks of the consequences of the serial relationship. If we utilize just a single lag, then it can be seen that there could be a problem of autocorrelation; if we increase optimal lag until lag 3, serial correlation issue settled; and if we utilize more than three lags, serial relationship again exists. Henceforth, to keep away from serial correlation, we have chosen lag 3 as ideal.
Autocorrelation
Heteroscedasticity test
The variance of the error must be constant across observations. If the errors have constant variance, then the errors are called homoscedastic, which is desirable. Otherwise, it could lead to the issue of the wrong estimation of results, known as heteroscedasticity. Table 11 shows the result of the test of heteroscedasticity, with the null hypothesis of homoscedasticity, if the probability value of the test of heteroscedasticity is greater than 5%, it is the proof of the absence of problem of heteroscedasticity in the model and this is desirable. Since the probability values for heteroscedasticity show a probability value greater than 5%, we now accept the null hypothesis of homoscedasticity.
Multicollinearity test
Multicollinearity exists whenever an independent variable is highly associated with at least one of the other independent variables in a multiple regression equation. Multicollinearity is an issue since it undermines the statistical significance of an independent variable. The variance inflation factor (VIF) is utilized as an indicator of multicollinearity. Computationally, it is characterized as the proportional of resistance, i.e., 1/ (1 − R 2 ). Keeping all the other factors constant, it is desirable to bring down levels of VIF, as a higher level of VIF is known to unfavorably influence the results.
If coefficient values are more than 0.8, it demonstrates the multicollinearity issue. Our results show that all coefficient values are less than 0.8, which is a proof that the model is free from multicollinearity. Table 12 shows no multicollinearity. 
Lag exclusion Wald test
This test is carried out for each lag in VAR. The Wald statistics for the joint significance of all variables are reported for every equation independently and together for each lag in Table 13 .
The results demonstrate that with four lags, we are getting a significant impact on the variables. Thus, this test affirms that we have to utilize four lags as an ideal lag length. Kaufmann et al. [2002] claimed that per capita income and governance performance are strongly associated and positively correlated in different countries. After the empirical study, this kind of correlation can be divided into two categories. The first category is good governance is the cause of high per capita income. It shows a strong positive effect. Finally, the empirical findings confirmed that good governance is the cause of sustainable development. Based on these concepts, seven hypotheses have been developed which have been discussed in detail below. The first hypothesis states that there is a negative significant relationship between founder governance and the unemployment rate. The relation is evident from VECM analysis and where the value of the coefficient is negative and significant (-0.526023) in the case of South Asian countries. Hence, our first hypothesis is accepted. The result is in line with the findings of earlier studies [Christiansen et al., 2012] . The second hypothesis states that internet users have a considerable effect on unemployment in the case of South Asian countries. Like earlier relation, the hypothesis is accepted as a VECM result is negative and significant (-0.334496). As far as the third hypothesis is concerned, as there is a negative and significant impact of mobile cellular subscriptions, it has been accepted as the coefficient value is −0.127821.
Conclusion
Discussion of the findings
The fourth hypothesis states that fixed broadband subscriptions have a significant effect on the unemployment rate. The VECM results shown in the regression Table 6 state that significant and negative instant relation exists (-0.531762) in South Asian countries. The results are in line with the recommendation [Holt and Jamison, 2009] , which is the basic study to theorize the current model. The fifth hypothesis states that population growth has a considerable effect on unemployment in the case of South Asian countries. The results are in line with Bloom and Freeman [1988] . Table 6 states that a significant and positive relationship exists in the instant relation (0.802420). The six hypotheses of financial activity have a considerable effect on the unemployment rate. The VECM results shown in the regression Table 6 state that significant and positive result exists in the direct relation (0.620559) in the case of South Asian countries. The study is in line with Ordine and Rose [2009] , Han et al. [2009] , and Pagano and Pica [2012] . The seventh and last hypothesis states that there is a negative and a significant relationship between human capital and unemployment rate. As mentioned in the VECM results, the coefficient value is −0.450647. Consequently, all variables exhibit significant results on unemployment but some variables show a negative impact and some show a positive impact on the unemployment rate in South Asian countries. This study supports ICT promotion and focuses on organized credit supply operation, control of the increasing population, and fixing governance issues to reduce the unemployment rate in the South Asian countries.
South Asian countries are facing severe poor governance problem since the 1970s. Bad governance is a key element for the rising unemployment rate and slow development process in the South Asian countries. The current study investigates the poor governance issues in the South Asian countries and their influence on unemployment. Other dimensions such as population growth, credit supply, ICT, and human capital impact on unemployment have also been examined in this study.
The primary objective of this research is to investigate the economic variables and their relationship with the unemployment rate. The present study is of time-series panel data nature, for the time period 1994-2016. The study at hand collected annual data from WDI 1 .
The findings show a negative and a positive impact on unemployment in the long run like governance shows a negative and significant relationship with unemployment in the long run. Internet users, mobile cellular subscription, and fixed broadband subscriptions also indicate a negative and significant relationship with the unemployment rate. On the other hand, population growth and financial activity show a positive and significant relationship with unemployment in the long run in South Asian countries.
Policy implications and recommendations
According to our findings, if the population will increase by 1 unit, then the unemployment rate will increase by 0.802420 units. So, in the light of our findings, it is clear that employment problems can only be created if the government does not put in place adequate measures to control the population and allocate resources equitably, giving a sense of belonging to all citizens. Therefore, to provide the controlled population with the necessary employment opportunities, it is necessary to allocate resources efficiently and to launch projects aimed at creating jobs. It has been observed that a 1 unit increase in credit volume increases the unemployment rate by 0.620559 units according to our results. It is concluded in the light of our results that more credit supply will lead to an increase in the unemployment rate. Hence, credit supply should be restricted or it should be accessible at a high-interest rate in the time of inflation to decrease in the aggregate demand.
Transparency or merit is the basis of good governance, and the very first step to achieving the goal of good governance is to fight against corruption. It provides a complete justification for providing good quality management records, financial controlling, and managerial systems. Governance is concerned with the practice of responsible social writings, editors working, and broadcasting of information by different means of communication.
Corruption in the society weakens the basic social value and challenges the rule of law and loss of trust in political organizations as well as institutions. All these scenarios create a business environment in the society, and in this type of business environment, only corrupt and dishonest people prosper. It destroys research as well as scientific works and weakens the professional activities. Corruption contributes largely to human misery and slows down development. Corruption is successful mostly in the environment of secrecy and illiteracy. All If 1 unit of governance improves the unemployment rate by 0.526023 units would decrease.
Investment in human capital and in the ICT shows a negative and significant impact on unemployment as an increase in investment on the human capital, i.e., education, also makes some policy to increase the investment in the ICT sector to reduce unemployment than it will be the wise decision in the light of current research. As if internet users will increase online buying and selling then thebusiness activities will increase. Mobile cellular subscriptions will also increase the usage of online shopping and fast transactions of money through mobile applications, which will be the cause of more number of jobs in the ICT sector and a decline in the unemployment rate. In case of an increase in fixed broadband subscription, educated unemployed will try to get jobs through fast online job portals and they can easily access to the global market for selling their services online. So, an increase in the investment in fixed broadband subscriptions will also reduce the unemployment rate. Technology should be accessible to the common people, which can be the cause of ICT promotion in every corner of the country. However, along this technology, awareness campaigns and seminars should be launched for uneducated and less educated labor force according to the competitive market needs so that unemployment can reduce on the side of the people who are not well aware of IT skills.
